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Massachusetts Climate Change Projections

Climate change projections for the commonwealth of Massachusetts are based on simulations from the latest generation of climate models included in the Coupled
Model Intercomparison Project Phase 5 (CMIP5) These same CMIP5 models formed the basis of projections summarized in the IPCC Fifth Assessment Report (2013). The
statewide projections comprising county- and watershed-level information are derived by statistically downscaling CMIP5 model results using the Local Constructed
Analogs (LOCA) method (Pierce et al. 2014). The LOCA dataset provides values for daily precipitation. and maximum and minimum temperature on a ~6 km grid (available
here: http/locaucsd.edu/s) The LOCA method corrects for systematic biases present in climate models simulations, and has been shown to produce better depiction of
climate extremes compared to previous statistical downscaling methods.

The climate change projections are based on fourteen CMIP5 models and two pathways of future greenhouse gas emissions: RCP4 5 and RCP8 5, the medium and high
emissions scenarios respectively The fourteen models were carefully selected from a large ensemble of CMIP5 models based on their ability to provide reliable climate
informaticn for the Northeast US, while maintaining diversity in future projections consistent with known uncertainties.

Two scenarios for fourteen models each lead to 28 projections. The values cited below are based on the 10-g0 th percentiles across 28 projections, so they bracket the
most likely scenarios. For simplicity, we use the terms " _expected to.”, " will be " but recognize that these are estimates based on model scenarios and are not forecasts
They represent the best estimates that we can provide for a range of anticipated changes in greenhouse gases. Note also that precipitation projections are generally
mare uncerain than temperature.

The following projections are for the mid-21 st century (2050s) relative to the 1971-2000 average

* Mean annual temperatures in MA are expected to be 2 8-6 2°F warmer than over recent decades.

* There will be 7-26 more days per year when daily maximum temperatures exceed go'F

* There will be 19-40 fewer days when minimum temperatures fall below 32°F (a decline of 13-27%).

» Total heating degree days will be 11-24% lower, but cooling degree days will be 57-150% higher.

* Growing degree days will be 23-52% higher, and the growing season will be longer

» Total annual precipitation will increase by 2-13%. and winter precipitation will increase by up to 21%.

* While winters are projected to get wetter, more precipitation will fall as rain or freezing rain, rather than snow because of the increase in temperatures.

: Observed value
Variable 1971 - 2000 average Change by 20505 Change by 20905

Annual average temperature 475°F Increase by 2.8-6.2°F Increase by 3.8-10.8 °F
Number of days per year with daily Tmax > 9o’F 5 days Increase by 7-26 days Increase by 10-63 days
Number of days per year with daily Tmin < 32°F 146 days Decrease by 19-40 days Decrease by 24-64 days
Heating degree- days per year 6839 Degree-Day 'F Decrease by 773-1627 Decrease by 1033-2533

Cooling degree- days per year 457 Degree-Day 'F  Increase by 261-68g Increase by 356-1417
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Temperature

Variable Baseline 2030s 2050s 2070s 2090s
(1971:2000) |  (20202049) (2040:2069) (20602089) (20802099)

Annual

nhual average 475%F | +2.1to +4.92 +2.8 10 +6.2 +3.6 10 +8.9 +3.8 t0 +10.8
temperature
# of days/year with

1 12 to 31 14 to 51 1

Tmaxs OOF 5 days 9to 19 to 3 to5 5to 68
# of days/ ith

orcaysiyedrw 146 days | 11810 135 106 10127 92 to0 124 82 to 122
Tmin< 32F
on

eating degrealays 6839 567 t0-1159 | -77310-1627 907 t0-2157 | -1033 t0-2533
°Flyear (Base 6%)
Cooling degrealays 457 +1081t0 +395 | +2611t0 +689 | +306to +1080 | +356 to +1417
°Flyear (Base 6%)
Growing degrealays

2344 +3031t0 +759 | +531t0 +1210 | +617 to +1869 | +702 to +2347

°Flyear (Base 5€F)

*The values cited above are based on th® 48d 90" percentiles across 28 projections, so they bracket
the most likely scenario. These are estimates basasodel scenarios and are not forecasts



By mid215t Century

AMeanannual temperatures in MA are expected to be-8.8°Fwarmer

ATherewill be 726 more days per year when daily maximum temperatures exceec
O0°F

ATherewill be 1940 fewer days when minimum temperatures fall belowmRB2a
decline of 1327%)

ATotalheatingdegreedayswill be 1124% lower, but coolindegreedayswill be 57
150%higher

AGrowing degreaayswill be 2352% higher, and the growing season willdager

*Relative to the 1972000 average
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Precipitation

Variable Baseline 2030s 2050s 2070s 2090s
(19712000) (202G2049) (20402069) (20602089) (208G2099)
Total annual .
. 47 In +0.1 to +4.7 +0.9 to +6 +1.6t0 +7.6 +1.2t0 +7.3
precipitation
# of days/ ith
or caysiyedrwl 7 days 0to9 0to 10 810 10 810 11
precipitation > 1 in

*The values cited above are based on th& a0d 90" percentiles across 28 projections, so they bracket
the most likely scenario. These are estimates baseathodel scenarios and are not forecasts



By mid21st Century

A Total annual precipitation will increase byl23%, and winter precipitation will
Increase by up to 2b.

A Whilewinters are projected to get wetter, more precipitation will fall as rain or
freezing rain, rather than snow because of the increase in temperatures.

*Relative to the 19722000 average
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